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METHOD Of PROMO HNG BNGRAITMENT OF 
\ DfiNOi* IFv A.NSFI -VS : IN A Ri CUM I .N V UOS I 



MELD Of THE INVENTION 
This; invention pertains to a method ©fusing donor natural killer (NK.) cells to 
mom >fc: em..<)Tus.m 01 <i o^-.o> ovp-o. ip> m a rxin en rv-cc ".e doco \K 

^ol'o hec > tivja^-d > ~ i o.\ it^i* \Gm r c\ ~-vS»>ily (or .ration' oaf) n^chx.^ 
fragment thereof), a major histocornpadbilky molecule (MHC) (or fragment thereof), a 
Mmd. moleenk:. a Hocke* sd\\^-M^ythm; or .m •< t i',/yrm\ ;>cck mat die ahhh\ of the 
d<Me; NkocKs if msCr.ei \\hh Win* tv.ScsMh-' m the rce umm hos* N f o^uuvmNed 

BACKGROUND OF THE INVENTION 
Transplants, such as bone marrow transplants, from & donor to a recipient, host 
on be used to treat varices non-neoplsstjc and neoplastic diseases. For example, bone 
n i u i nilnsa^n.i! i ^Ku'Kii' * n $ il ) at s i 
m u >j\t t * un *i i t u \ m j U i m\ 10 H \\ t ^ ^ St xuoi v! > u 
t>i Ju <.Le^>^ si («>>o L t. e " I v. s i i 5 m >' o Ua m 

5 11 N h3t{Xn ^ i'K 10 !_ UH!^ \'Os Jt^ $se I 'l» <- >i >Jtv t vi<| OUo 

erigrsd, susceptibility of patients to opportunistic infections after the transplant, and 
o u > e *ev ^t ' >- ^'ert el mi jpu < 1 5vG \v t , f <. 
cancer. Am etui. ^'Suppression of Orait-versus-'f-Iost Disease and Amplication of 
f-\e1-\v^-uv- \i- \..^ * *\\^b; \on\j s..xmo , Ki ! Oi ho.dte- GY:e; „ic H it 
Marrow Transplantation^ J. dm. Invest. 101.(9?; 1835-42 0998). 

Graft-versus-host disease (GVBD) causes many piohbms for the recipient host. 
I; ^ e<;meo h\ an jm.f.f oi d-w i 1 -cdN .s. .>ms. aCo.stjtmems m dv is-cr-vm { uv;.. 

<l\ ' ^ > kl. < ikV pi >"0 <.! H iltO ,!S\Vv UM ^\ 1! ! «. I N ! ! <. C ,V U> 

Although the incidence of acute GVH'D may b>: diminished by r&mo*-ing die donor T- 
ceil-; from the donor tnuispLun, T-tei! depletion is also associated with increased 
incidences of disease relapse and failure of ihe donor transplant to engraft. See. Asai et 

Donor transplants also give rise to grafX-versus-mmor (GVT) effects. This may 
br p.a1iem.a\\ rsofd \%!k:i mimoSam pt.ved n-e i^n^O to f mat a s i«K»>i if -.Ik iA ilU 
v it<.v. % u"L^inhl ' w<. o ij'i) t k i i h.-i' t <<s i^ s.m > s so i i s ' t <. 1 
GYHD (i.e. immunosuppression) also inhibit GVT effects. See, Asai etui, supra, 

H>vst\Kss>N , - .. v m ,j»r sMs j >v o \' v i - n ri s i h* s.o rwubt «> 
play a critical role in the immune surveillance against tumors and vtraiiy-infecied cells. 



^ i n^vii ^v' « vJiaiu Jo! <. u..o H>j i vi»v^u t tM 

r* \h CO ls 00 M K0" ^00* >!.\sa\* U )0lL i - OU < O <^u f kO r u" { 

"IV.-or iv>v -5vM0 5h\. nari" c.-;Kpr^fu>>fO"j;VAi"o^ c^uru^vm ,,rc H.ci- 

vOSOop 0>\ 01 * >K i! <.V*. el K^V'fiKW '<(.' ^ ) 0 1 <' >0 , ^< * 

'MV'ON.'h. NcrsniA v„,>c 'iViiiUUui* ^Ko:.d^rr I-c- Is ,ov i;v .v.ta 
0,1 i> \K , o' o H a ,.-\iir r» »r'* -»« i • C „ p sos s x « j-j x ,v ul r> 

20 i KMpa^'s - J t os la on ^ * o.tlofu OlsC * s . | i V t k * r^> r 
V>, x ii" , i ^ <M sk <. .sals k^'vOi ^iC^!it'u\ id v,<^ 

nk u o \ks ! s >a st <- \ , i\ i * S < <> ^ t soi 
>s J* si lv v\,Vi.vo)Lu^r vo * oi Lso^n o vo » *o 

2' ui'li * . * i .i o i - it .\v.ol h - ^nj\ * ^ ,.iaf^' 
\s s is \ u < < j *u\>< ot n lovs ss I > v ■> i K v ,l \x •>! 
s Jo cOl 1 'Hv^ s s , ~ * <iv '„>, « s m ts 1 s* ^ 1 "v>t<V -v. h << 

>U<os. ^ , v > ' ^ , < ^ ^ i i "*.f U ^ V ! k k- |- 

30 S H' St >i < Si Ml <ji« w ' s | V l HI k > u' <- sp « \V s is " ! - 

NV. oons cap cs.- ivc<-.)'t0iv c^4. >■■-'> u(H vUis- i oef»:n-!ii!Vi , .-f^. b^i r\ *nir-H.'. 
i:uv sc ux i lvxn\\ o s.-eo-Vr; is o h\ jh.^\! o + > ; v II «"« to;^ >uv>'«w;v 

IVl.V f {'IK v f ! '« ti* is { I ul * I i ! W ll^t 

. „f x.dor .o^ oluv -r , Li HI \-i B ) \- oJo , ^ ' * ^ o>i." 

U OsO i\ihJ UY- ^ -0"!<> s vP V K K v-..k i !> K» ^1 v 1^ it' ( l t 



?o «i \<< r iowpk* o ol \K i'. 1 no\\x. f n no o fx ^ U'o n <^ o o 
or pro-tJV 1 eliecis, 

1 o*ik aix\o - s-, >jv.u<.i I'j^v^i i\\'i'tM t o:e 5 ix\ no., < 

PuU\> }« 0 ^I'^Oi T <\ *"< Nt . O^V < i ( \ ,M.v i M\ ,?U, K s 

Hu \ »tr ooo^ N i ^ p i o* i't .n. i> \ u " ace 1 u io i xvV xOi<o. 



revise; x s * ^"aNK.^ twl r^< tc<. i\\oi\M'i, ,x rn. , w.L *x. 
ills? o*.'{»0' > km x i m! s < v, v r x> v:<" v< u\) ; < x. let ;<ku 'J e 1 1 \n- 
promoicd 

211 DhlATLi-D DESCRIPTION Of THr- IN VT.t\ i K>N* 

. v piOsc, v < ^ >o><^- r * <<! - • ^ x ^ f Tt io ct >>i wius , 1 o u i o 
u h ' ! n x^ i loses f bo . Hi nbvv^x ru * * <x\ " 'M» e ins, ml e 
„\ 'p on i x->x x.v > \T\ <. iK ^iiilnn Kcit,» mu) f o ma se o v -«h I »e 
ability oi inhibitory receptors on the donor N& cells w interact with MHC molecule* in 
25 io v ;p n i m r 1' uu ^ \ * \ i an'ii n u K uu K xi v 

lu^iv-x. fu "jwiiirto" ^ ^isocnf a (.Lc v e^>t. n\ uic tioquono) ofnor--s\v ^'i^eaio:' 
u v^k i vj , - ax iOx. 4 1 v ^ ! r N ! <^ v .ouvxx. \ \ o< ,» io x os j\ i t os 
b> v * i x-i s si * n ti mu v !' > k< s <vr i i -i ■> m supc i 

\->Nx i0- ^ sJCO*;.iN;\. Ofl^ ^01 ><i t\ L^MO's ,><x1 \» ,v;c x v < },> \ r ,;x 0< ^ v 3] 0 ,. s < d 

M 1,0 < tkvu'Kx Kuov I s » » ioj h ^ , n > n ^ m >1 xOv. Os v >t 

nkiierial tos u^c a do^oi traixaplctt B> Morsor tTv^pk-taO ^ u\?:sut t^Mt, oo i>t^n 
1 ic *t \* N u n k fut v. *n J'Vvx* fii « )i ^ 1 * ip "> hi. k (liitu it ^uipf' 

i«trr which the donor tra^splait is to fee ■irsmplaiited 
35 Bk>ekir«g bihiMrory ive^roior^' uHl&s w\th idiibiion raolec\$k^ h> 

treating the NK cells ex wv<? as herein described is beneficial in several respects over 
s , 0 >' 5 h ^ n u ^.x \>< t. \ \ v 1 s > f > ^ s j f i SjV 1 l 1 ^\\^ ^ 



uuj o i ^ 1 1 * no u „ tf uJ < i < o t \ <■ 1 i • i » ■> t > ! y ji \ U\ 

e >,vt u> boifc. r t i{ s>,< >\ > ^ < ?o \!0p r v> \C>. oo' 

e-^roti neo? ot -re bono m m*-^ nt u-e >e-.;o>^<i :-om, 

Auao, \'K <.A\i\w -v- ^oLk\f A>;v ar> su-.'sNo ^orc*. t'i -to 4A. AeNk 
cHs „o m!».<, u.'i - v\> sAsur >,<,>.,, n ,o>am - io oo< 1 » A 
r'.*. A.v\ \ s. ^ s ^ ye. <u nsAAkiA* ,,tibo"<> rs o* .'Ak^o 

'^JpJ^ ^NPd \h i\ Jx\k, n^d! v o^pou..^ ^. >>A 
0 e^v ^.UA. J < " nl a\ J/vk-i.p.o 1 All Jujum ,'j 

\ 5 ♦ <" n ~ iV N n> « 'K r. ** I , * »ai «IH "i ^ l t \i no ow. n 

no \i A ">* iu <!< !i U s 1 v <. ru i i > i \ ^ -j; t ^ ! K 

I S NK cells also can be isolated from my suitable source in humans. The preferred 

b M a 'Otn t s a.c- <' ^n'wum' ^ \ .oA i l> \om >k Ae \cs 

i ooi 1 1 ^ n <■ \ - v\n, bo i> o o^-ce >, j„ r ^ n rop t - s, ^Lxr> ^ 3 os 

i is ! " vt U < i \ i t. S 0 ^ * 1 » '5 > I |vH i ! It i^x U 

ro5sko*s lo < i A ^ *A ' >*. v\l ;o i ^;o n, \ n-. o ; - >-n \\ oVo 1 r ^o^ r-»o 
) i? mm \k u ! K o • ^ s J » , k , f 

25 AK Ol i'C< ,v ,Mt,' v ">!! i ! H x s \ l ! O v .x 1 v s Mi 

rot unto i4o)3As- 

^ iu\ * +^uk\,pi o! ( i \k,<Ao * k v\t.it\Mi 

30 r><v«'< -ioior- s -:mo!U ; v^ PiO\-a-k' Jo^or N tL veiK.i'* i.^i-cJK ^:oio 

i \b ^O , ii\\id- v > , , i ih^f\vabs o>i>\'„ 1 n 1 IVK i 4 k <U05* ' . op« 

o^\ t ; s^^.r^ . .i V IC !'v ! v iK {O , ^ 1 1 it As jO n ' n i om-m 1 
inhibitory receptor on &e donor NR ceils, a small molecule di&i binds to an uiblbltory 
roopio r on tho ii«>noj NK coils, j Mocker ofocU-MgiUilmg to *>r ,\\nrj .in inhibitory 
N ^ ss..,.pk> . iK uo!o b k, s.oi>s u . \i\ n o ix i tr o ' 'iih'ui \ jo o >' no 



o s u tou „oa K o ic h ksa^o v eu\t\ uo U-Kk-tu 

an! 

Mi q 'u j\ v'i u sm ^ ic ic coj ui'k^imx } la t 

< U.M ! Vu s IhM <l ,0 Ji ' 1 >1 p <,< < , <■ \k 0 v 1 ^Pn ' > S k i\ 0< J 

! u>' "uj ITlh <.<M- < <i 0 *p v K N i' IK \ 'Ji^ <(, N , lw f; 
«.ai> "x ,,\otVed 'fO a , v i>,sb'C "MiT\e "\o - J , f K>A, ted iiVvC 

^ i 'is.! n ici v ... >au 1 1 b h \ <n n v ^n r ;^ -o o i.u- I < o %k 
<.„ hk a tCiv\t n ,h VMt, r < L i. e*. s a < >e j, tfi.r< t >:>v ue i\ ■? uta it r<r r. 
PfOkmi k dv <\ p y <'a\ ,\n,u^^!i \ n yit!v!'i«\'K.('\ i ^ ■> 
as >e, t d i\ <- i K't a i s in*- k et n v>k s?u^io u) dt ^vs ^ 

*,.k-Ubi i\ W Wl! U t ! U t< Ml \ IHv >,! 

o* hv U *\k\ti o u s t?^ (.1 uo >n l! a<J* do i b xk f « n ^ a»u ^ 
receptor on (he donor Nk cells, or a combination (hereof all as described above. The 
ugcui that tmerhrea v> ith tiiv ability of inhlbttoQ receptor on the donor .Vk cetb to 
mteract with MUC molecules in the recipient host can be administered by any suitable 
took \ exeurfod. nntfe of adratxon m*,*"- & *ra acenon,* adrHmMvhon, k Uuo re^aul 

* !^ t Mpi>, i » JH \t* i!^ 1 nb hf t ,«f n 1- DiClOfi ^ uhT iP4Cted pl.P* to O; 

siatnhaneonsh with the dVMor ikk eelk, in sorao manees it can be deskabk io 
administer the agent again after (he donor 'NK ceils have been administered. The 
subiiscfncntly ad«uaktered -.n^-nt can he a>!niinistcK,d once, mke -m ecen more timcj 
\? an ,i ,e;Uw',:ve $e ii-ie^ubk.st ,i«.Ln, liMJMr.on, the a^eia c,u- ix ?entita^\"e-! 
e>->ndntiun,<5> rroni i;iop tsf Hin"-ngl? r-tep Ue\ and e\ en oat>8equenr.\ % seeded 
promote, engmkment 

NdiPituMuhoo ot duuot Kk ied ^ aiui she irai^piaja are a^ dcNcnKd dwo 1b 
uu!>nge d, tlx ,„e,oi,»t oi \k i to eut -^^ed the tuu-\' of r.d bs; -\n ^>nt,>t 
Nk cells to be used are as described above, Similarly, tiie NK. ceils cart be optionally 
activated as described above, 

Ukt the ex v?Vo method, the m vhv method described immediately above has 
application in the context of the transplantation of a variety of tissues from the donor t<> 
i k tc<, ( e i iT e o^i. i,o!i !,< \m\>{ n, t \ en ^ix vrun^ n 

.vi a; - -.rna!!\e emhooan-rt. Joaorn-an^plan? i; an •■iv^-<, brete^-uax, the dt<n-^ and 
the ree^oie-v boo"^ .ire r,.oCU!^K ^lo:v p^f ; v ;b;v oa\:e: tneuoa,-rot tv., ip\K- 
host la a bnman, : BVM.tg:^:|ir«l»bl3.*j-^ donor and the reeipieti iipst are m.an3iiials : 
ot tn. wk )t^tv\ \b^ fki i sols tVOovi 1 1»' u c ' , < pser > ho,, t < ' 1 xxp iiiTtots 
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EXAMPLE 

The foIWhg s?v>mpie rarthej IHui-trou^ the smenbon but, of ot>ur,*e. .should 

" A iV )0 ' J\ u ~ v j\U v 1 \< * 'son) 0! < 'UK. «' u' * iJO " V I is soil „ <n I 

r s t* ol ?sw aio, n<Mi »o h > k, ah „u « « st n ! * y , n *fc*o»-* k < P X 'M 
overnight The efficiency of digestion and purity ofite resulting F(ab% fragments %\ 

i oiiO j v <>1 a n hju < k» ^ on I « N to \ <> as J i u; »ui - «^ jo ) - > s * k1 
* *i M^.v^k.o' ^ seaed >\ ^ ^< s ^< „ > a-- - . s\i,o i «n ^ r i > . 

f \ f «H i \ a? * (, v „ or . * ^hd w\ ~> 0\ I . f ,1 <k " s t <.v. Is, 

toufolu.kc^ .o i f< t' ,S t 0 Moo,,\>r o 1 a u » tV> 

'J v, 0j\\!'«3f!O^ ^ t is J 'Mi!, >piv i vVVs s ^ Ot bo - Lm;^ ' <J ^ ; >oJ 

' *\ i«»Uo.«»-i i.x.-J! <o ! n^ k o . *,"t'\1»H ^b 1 * 

Fu<b^> fi\ij!neui' sho^^t dgoitkonth increased oionoi cbiiBcusn* (Lo . nuinber of 
Uooi-j-lc \oo I t s- iKr'!\'v,o,,^J ^do'tt^^^\- >\ \\uVAir^< ^ofv^'HO 

v h >0 10 , v ^ *i* \ t t * \\ , S J ' , \k! { J, 

tioasvT , • * t^o v\>!\\\ ,n < . 



which method comprises adoptively transferring to the recipient host donor natural kllle? 
\\\ik ! n t- o aW- iv \\ e : -cuvvi .r<.r\ „-.m u.W-.oj : \ ^ u;^ .or \ 't\ e es-Sv. 

■hy contact with an antibody to an inhibitory receptor on the donor NK. cells or an 
affiigenkishy reactive tragmem of an antibody to m inhibitor}' receptor oo die donor NK 




B 



\$ t s 5 5 i <■ v. 1 * id U J U , ^> 5 v. , i. '! 1 - o O \k ^ s * 

bPes : <n P m>;, i - n.o ' >< a ' hn\ - *or c -\ io -r rv NK. eci . .« J 

;-n.'>>ut: hijf njPPP\ nn «^>ih : \or\ ro op'os o;* Pe do;;*.'- N, k eeP.. 

9, The method of claim 8 5 wherein the donor NK coils ha ve been treated ex vivo 

■felockor of oePsigoafmg, 

P. Ibe i.vf-V.* PPbshn^ %<U-roir iVuci i \\aS Ps.\e P-er ^.ted < \ 
imv J contact v>id\ * i) uu MIIC moPude or u th^mvm thcroo* aod < h'hi bPcPr oi 
cP ^Uru ine 

l ,>V ^0" !\' vL'i ^ ^ . n tV <r Nk <P 5i ^P 0" 10 V*. <-\ 

fM'h uMln'n I nP sri hndva'c si, o ( il ^x^uilul v^n !,>„ 

P Po <k\P>o < i, <. ^ e> n Ux . s ^ )« ^ i t i m« i 
kh > ^ iu:U,Kiouhi ) *r or, ^iv <nP a bPeb'r of» ed MiJiVi/rj 

1 * The mt-tlW oul^nis 1 - 1 _\ •vhc;,-;" ihc d<mor tnr.\owm is h-:oue 

14. The method of claims I-12v where us the donor transplant is bone marrow. 

! > I P n<ehP-d et\:os :n . t- P, vdx^o the ootv: ?uc.^p,,ru ^ .is. ois>uo 

■ o I hi. mctln-d oPbdrrw I - P. xPetYm the >l«>no' ^ud ! .he tevipient host >*ro 
mammals, 

1 I N VM ^ Oi^lO P> Oh 'Wi ' o >' - v ,Kt ' n - ! "s^ 

P. 1 sU? n^P— I P n< P ob-n: o> '-L\ v^Kve"! the Jo.^or hi J i<<c to<.u>!e K> 

j. v ' vJClCtlOO 4 \ delis' P 0K.H «! h >K Hui| M>! 

, k, n >n ^iA\ o-. P^ r\ -f o,c 

20. The .method ofciaira 1 % wherein the- species is human* 



Is A men* n o *<f N xrx\ o' u » f no- o v u, » n oe ,t.^x « \ >v 

VuUC * !, OS i O v.O f UX 

1 i u> it <-X. jrj to o v> rt \ s v jo ' <_ b ^ Joscs ^ IK t t 1 m iU , f 
reaper horn, 

\><)\\ \ ,iXXX>^\ < * "-0UT0> N ..<. X'i Ci vv 'Vvl' 0! X 

U u sulci out ccrn.n 3ter \^tu ;u. -xv;po.;,t wt >c Ji :„u o-nx.pl oi f 
10 s\ i s k\hx> K o> „jaf f^ciut ,k vkiivM no: „>pk >r- *!,,. <• „">s ' b ^ > > n» i 

^ \h \ 'xxao^ai i lv Y*.hovuk it I »<xcsb _s ^\ ,1 ie soixi^ 

u-cispxxx bo<n^ m uoiihovlv u <m mWito? > ruepiot on *W okn* 1 kk<\Sl5ot tn 
1 5 mtigenscaHy reactive fragment of an aatibooo) 1 to an inhibitory receptor or> the donor NK 

^ Hx r ^Jn o yiui k. bo x 'u.p.uwav i k ( i . »i .ix u«l > 

jrn - vn >- <o ; ;*h • o v >r-on 

24. The me? hod o^eLum 2 1 > whvrt m tin: aix^n ukn ime^cre? \uth the jhthry ot 
ado^nofv uCvpi^sxVtiiv. doxo kk < .IK to -ut^KKi xuhVs'k uolc a!os ^ ,n< 
<x n-uvv so^XMk roxxc ^ tN -k . ^ da > o .,\- s.t'.vi u<Nk 

aonor Ni^ ceils, 

25. U\fc. fi-«-ilu\! o; 1 1 rsr Ik ^k» ! es\ Uk yo> s mie k:*> a t\\ $V ^bi! x oi 
o^hilnku K» i.kv .<-! 1 1 ^ i\>t \k vt«K t cu la ci ^ \t» MU* n o ou< it » -jo 
reeipkni host is a smai! mofecrub sfeat binds to an mhsbisory receptor on the donor NK 



isiUibuoiy HOCplOr: O.i :bu- -K>;KM \k 0u'it> ,5»Ulvc: wfth Mill ' nh-k^-ik- in the 
ux o;o'-k oj t s oro >, -n-'W. o oi " nb(\b .. : on x-kc- ux-. 0' os <• 1 1, o <b u<"< kk 

i-i/-; Nk >^-ils. -vi MHC nsoko^k "uvvx Vi irb-^fvf\ .cuf,^ .-xsii-' oo!\-i Nk 

eelis, :a SagnieM of an E-fllG ffiolecalc tlar binds to an irilnbltary receptor on. tho : don« 
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